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F. I41 - Adie 1620 = +0.08 . .. Cent, Obs. Nor. - Adie 1526 = -0 .22  
F. 132 - Adie 1526 = - 0 . 1 6  :. Cent. Obs. Nor. --die 1626 ~ - 0 . 2 6  
F. 160 - Adie 1626 = -0 .03  

, .. Cent. Obs. Nor. - Adie 1826 = - 0 . 2 3  
The means of these give : 

mni. 
F. Waldo, October, 1888. Cent. Obs. Nor. - Adie 1626 = -0.06 

T. Russell, Julie, 1884, Cent. Obs. h’or. - Adie 1626 =--0.24 
The barometer Adie 16261 with a correction of +0.002 inch, e unl to 0.06 

mm., was ndopted b General Greely ns the standard of the Signa? Service in 
$arch 1887. This {nrometer has been prncticnlly the Signal Service standard 
since hecember, 1880. With the correction of 4-0.002 npplied, the difference 
between pressures as assigned by Cent. ObB. Nor. and Ad;: 1526 is - 0 . 1 1  mm. 
88 observed by F. Wal<o and -0 .29  as observed b 1. Russell, the Cent. 
O b .  Nor. being lower. J’heee figures do not indicate c$ange in the bnrometerr 
but personal differences in the way of observing. 

October, 1883. 
mm. 

F. 152 - Adie 1566 =--0.27 
:. Cent. Obs. Nor. - hdie  1566 - - 0 . 2 7  

F. 182 - Adie 1655 = -0 .29  . *, Cent. Obs. Nor. - Adie 1666 = - 0 . 3 8  
June, 1884. 

F. 152-Adie 1686=-0 .83  :. Cent. Obs. Nor. - Adie I666 = - 0 . 3 8  
F. 132 - Adie 1566 = -0 .26 . .. Cent. Obs. Sor. - Adie 1656 = - 0 . 3 6  
F. 141 - Adie 1666 = -0.06 . *. Cent. Obs. Nor. - Adie 1665 = -0.31 
F. 160-Adie l566=-0.19 :. Cent. Ob$. Nor. --die 1656 =-0.39 

The menns of these give : 
mm. 

F. Rnldo, October, 1883, Cent. Obs. h’or. - Adie 1666 = 4 . 3 2  
T. Russell, June, 1884, Ccnt. Obs. Nor. --die 1656=-0 .34  

The barometer Adie 1666 was used with a correction of +0.002 inch equal 
to +0.06 Dim., therefore the difference between Cent. Obs. Nor. and Adie 
1666, nsfound by Waldo, wns 4 . 8 7  mm., nnd as found by Russell, - 0 . 3 9  mm. 

This barometer was fitted with n new tube nnd otherwise nltered October, 
1885, so the above correction no longer applies. 

F. 162 was compnred nt Yale College Observntory, New Haven, with a 
Green barometer nnd with the ncw standard of the l’nnnmn Canal Survey, 
October 27, 1883, by F. Wuldo. At Hnrvard College Observatory, Cam- 
bridge, F. 162 was com nred with Newmnn 68, October 31 and Novcmber 1, 
1883, by A. Senrle and 5. Wnldo. 

F. 1152 wns compnred with the bnronietcrs 466 nnd 1707 ot the Si nal 
Service station, Boston, November 2 nnd 3, 1883, by 0. n. Cole nncf F. 
’VRldp and with Newmnn No. 88 at the Canadian Meteorological Observa- 
to 

%le same barometer, %’. 162, \VIIS compnred on h’ovember 18 and 14, with 
&e s i  al Service barometer Adie 1600 at the Maritime Eschnngc, New 
York, ff F. Wnldo, nnd with Adie 1712 nt the hhritimc Exchange, Philn- 
del hia, by Nr. Townsend and F. Waldo. 

J? 141 162, 150, nnd 132 were compnred with F. 177 and 178 ut the Signnl 
*Rice, Iqnshington City, in June, 1884, by T. Russcll atid W. H. Hnmnion. 

The adopted results of all the comprrisons nre sunimnrizcd in the following 

toronto, by C. Cur mnel and F. Wnldo. 

table: 
Table of filial adopted iesitlts. 

St. Petersburg Cent. 

ii 

(I 

ii 

ii 

ii 

I .  

6 1  

(I 

‘ I  

ii 

111111. 
- -  

Obs. h’or. - Ijerlin, I’reuss. Stnt. Bur. F. 76 =4.04 
-Berlin, Nor. Aich. Kom. F. 38=-0 .05  
- 13erlin, Nor. Aich. Koni. F. Nor. =-0.26 
- Vienna, Cent. hnst. Pistor 270 = -0 .08  
- Hanilurg, Seewnrte, F. 9 = -0.60 
- Hnniburg, Seewarte, Fuess Nor. = -0 .04  
- Kew. Sorninl = 4 . 1 0  
- Pnris, Int. nur. F. 137 = 4 . 1 8  
- Pnris, Int. Bur. h’or. I = -0 .24  
- Pnris, Int. 131ir. Kor. 11 = - 0 . 2 0  
-Paris, Regnnult’s Nor. College de , 

Fmnce =-0.06 - \Vnshin@on, sig. Ser. Greep St’d, 
with correction of - 0.10 nim. 

- Wnr~ington, Sip. Ser. Green St’d, 
with correction of - 0.10 mm. 
n ,plied ; Russell 

- IVnsbington, Sig. Ser. St’d Adie 
1526, with correction of 4-0.06 

- n plied; Waldo - -0.10 

- - -0.27 

inni. applied; \\’old0 = -0.11 

3t. Petersburg Cent. Obs. Nor. -Washington, Sig. Ser. St’d Adie 
1526, with correction of +0.06 
mm. npplied ; Russell 

with correction of +0.06 mm. 

= -0 .29  
ii - Washiugton, Sig. Ser. Adie 1666, 

a plied; Wnldo = 4 . 3 7  

np lied ; Russell 

ii - \Vas&ngton, Sig. Ser. Adie 1666, 
with correction of +0.06 mm. 

= - 0 . 3 9  
16 -New haven, Yale Obs., Green =-0.02 

L - New Hareti, Green 2726, Panama 

- Cambridge, Hnr. Col. Obs., Ncw- 
Canal St’d = - 0 . 1 6  

* man 68 = +0.19 
ii - I3oston, Sig. Ser. No. 465 = w . 3 6  
ii - nostoil, Si . Ser. No. 1707 = -0.06 

iI 

ii -Toronto, be t .  Obs., Newmnn 33, 
with correction of +0.18 mm. 
np died ~ - 0 . 1 4  

- New bork,  Nnritime Exchange, ii - Adie 1600 - -0.29 
I‘ - Philadelphia, Nnritime Exchnnge, 

Adie 1712 = 4.06 
In  these compnrisons of bnrometers no nccount waa taken of any slight 

rnriations there might be in the height of meniscus in open end of the Fuess 
iyphon bnrometers. The cnpillnry action of the lass on the surface of the 
nercury will mry n little from time to time with t i e  height of meniscus, de- 
)endine on the cleanness of the glass. During the time of the comparisons 
his action wns nssumed to be coustant. 

The corrections of the Fuess barometers used in the Tnble of Final Resulte to 
seduce to the Central Obs. Nor. at  St. Petersburg are iven below, and also 
he positions of their lower indices a8 determined in fune, 1884, and July 
886. The corrections of F. I77 and F. I78 are the corrections determined 
iom comparisons with F. 141, 160, 162, and 132 nfter they had reached 
ivashington City: 

mm. 
F. 141 - 0.25, lower indes esnctly nt zero of grnduntion. 
F. 150 - 0.20, lower index 0.14 mm. above zero of graduation. 
F. 162 - 0.00, lower index 0.01 nim. below zero of graduation. 
F. 132 - 0.09, lower index exnctly nt zero of graduation. 
F. 177 - 0. I I ,  lower indes exnctly nt zero of grnduntion. 
F. 158-’0.11, lower indes 0.08 mrn. below zero of graduation. 

ATXOSPHERIU ELECTRICITY. 
[Trnnslated by Sergeant ALEX. $kAm:, Signal Corps.] 

The following iR from & long and important article by Prof. 
F. Exner, (6 Ueber die Ursaclie und die Gesetze der ntmou- 
)hiirischen Electrici tiit.” ‘‘ Repertorium der Physik, xvii Band. 
3eff 7-8,188G.’7 Only that portion bearing on the relation of 
itmospheric electricity to meteorology is here given, and in  nn 
rbriilged form : 

Peltier’s theory, in which the enrth is confiidered simply ns an electrified 
iall$ isolated in spnce, nnd cnusing by induction n c h q e d  ntrnosphere, is con- 
idered by the author as the theory best in nccord with all the esperimcntnl 
leterminntions thus far made. 

Of the three different ngencies for getting the electrification of the sir, vid.,’ 
~y flnme, wnter dropping and the bnrning mntch, the first named, according 
o Pellat, is the most, nnh the match the lenst, efficient of collectors. 

All the different observntions fieem to ngree ill this, that in  orditrnry fine 
venther the potential of the air is positive compared with that of the enrth. 
’he condition of cloudiness has n mnrked effect upon the vnlnes of the oten- 
ial, and cspecinlly when thick cumuli clouds are in roximity of the p i c e  of 
Ibservution, variations nnd occasional negntive m ~ i e s -  nre likely to occur. 
h n k l i n ,  Beccnrin, Le Monnicr, Cnvnllo, Snussure, and their contemporaries, 
,grcc in this. Ne otive vnlues, nn n rule, occur during stormy weather. 
iuetelet, obserrin k r  four yenrs, found only twenty-three instances of negn- 
ive electricity, an! these nlways during stormy or rniny weather. Birt, in 
ive years, had 14,616 cases of positive nnd -only 665 cnses of negative elec- 
ricity, nnd these lnst as n rule, at times of rn id cloud-formation. Results of 
like nature were altained by Lament nt Iiuiiich, by Dellmnnn at  Rreuz- 

Inch, nnd Pnlmieri at  Nnples. F. Duprez found, on nn nvernge, twenty-three 
oses of positive to one ne ntive indication, and the latter genernlly during 
huiider-storms. Everett, from obserrntions in Nova Scotin, obtained simi- 
br results. Exner’s own experience has been, that in normnl weather, omit- 
ing local influence, negntive electricity is very rare. Dellinaitii ives aa a law, 
ased upon twenty yews’ experience that “the atmospheric $ectricity at a 
,lace is, as n rule of one sign.” ‘hiis important fact has nlso been coni- 
iented upon by \#islicenos, nt Snint Louis, Mo., and elsewhere. Not only 
bove the earth surfnce, but nlso above the sen surfnce, is the air in its uor- 
in1 condition ositirely elcctrified. 

I n  general, t i e  observntions referred to nbove have shown that the difference 
etween the potentinls of the nir aiid the ground increases with height. Bec- 
nrin noticed that the hi her his collectingappartitus the greater the indications. 
,nmnnon nnd IIongez found nlways a strong positive indication on the Peak 



122 

188a-'83. 
- 

BIny 15 
Apr. 8 

AI): a4 
Mar. 30 
Apr. 29 
Apr. zg 

Apr. a3 
Apr. ag 
Mar. 30 
Apr. I 
Apr. I 
Mnr. 31 
Apr. ag 
Nur. 31 
Apr. I 
Jon.  16 
Apr. a 
Apr. a 
Mar. a3 

Mar. a6 
Mor. aa 
Mar. aa 
Blur. aa 

e 
Mur. aa 
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1883-'84. 

BIay 12 
May 10 

?;: 3i 
Apr. 3 
Apr. 18 
Apr. 3 

Apr. 5 
Aim. 5 
Apr. g 
Apr. 7 
Ayr. y 
Blnr. 5 
Blar. 6 
Apr. g 
Ayr. g 
Fob. a3 
Apr g 
Apr. g 
Mur. 5 

Blur. I 
Jan.  17 
Jnn. 17 
Jan.  17 
Jnn. 5 
Jan.  I.) 

APRIL, 1887. 

- 
Apr. 7 
Apr. I 

a 

_ _  ~ 

of Teneriffe. Saussure gives numerous similar instances, and suggests the We next come to the question of the influelm exerted on the electricity of 
desirability of recording with each observation, not the absolute helqht above the air by the formation of clouds and the occurrence of rain. The experience 
the level of the sea, but the relative height of the place of observation above of all obscrs er3 is that the rain dro s w e  negativcly electrified. Positive rains 

occur but seldom, and then mninyy durine winter or when the precipitation 
occurs as snow froin high cold re5ioris. 14,verett and Le hag, and some niod- 

fied. and the more sudden and heavy the rain, the stronger the electrificution. 
ern observers, have found that hail and rain werr genera f ly negatively electri- 

. 

Apr. 19 
Apr. 19 

a 

Neio Biglaud.  
.Eastport, BIo ................................. Apr. I ,  1873 
portland, DIe ................................. Jan.  IS 1871 
Y o n n t  Washington, N. €I .............. I Dec. I, 1870 
Bostou MUSY ................................. Nov. I 1870 

Now Haveis. Colln .......................... I Dec. 10: 1872 
Block h a n d ,  R. I ........................ I Sept. I' 1880 

Apr. 30 
Apr. 30 

a 
Apr. a8 

Apr. a8 
.............. 

Fob. a 
Feb. a6 
Blur. 25 
Fob. 15 
Fcb. 15 
Jnn. 18 

Jan.  31 

Apr. 4 
Mar. ag 
Mar. 17 
Apr. 5 
Fob. 19 
Fob. ao 

Fub. 17 
............................ 

ita surroundings. 
With regard to the yearly period, all the various observations seem to agree 

in this, that the average electrificatiori of winter is always stronger thnn thnt of 
summer, while during spring and autumn a mean value prevails. This relation 
is confirmed by Quetelet from five years' continuous observations a t  Brusseh, 
which give a maximiim in Jariuary and a minimum in June or July. The 
same relation of year1 maxima and minima is. shown in the observations at  
Kew, at Naples, a t  d n d s o r ,  and at Saint Louis. The ratio of the valnes of 
winter and summer at  Brussels is about 13 to 1, and at  Saint Louis about 5 to 
1. The cause of this difference is, in some way, connected with the amount of 

The clouds and vapor in the air appear to be negative6 electrified as well as 
the rain. This is important, inasmuch as it shows that the cause of the negn- 
tive electrification is not to be sought in the friction of the falling drops with 
the air. Pnlmieri and Quetelet found that large cloud masses are electrificd 
negatively in their centre, but ositively electrified at the edges. As a rule, 
the clearer and colder the wentier, the greater the electrification. 

YO(: P H E D I C T I O I S  FOIL THE I I A I K S  OF YEWFOCSDIAh'U. 
[By Sorgoant E. E. GAIIIIIOII, Slguul Corps. 

With the solution in recent years of many of the problems of meteorology 
the science has nssumed a prominence proportional to the practical value of 
the discoveries made. Prominent among aub'ects which have more latter1 re 
ceived special consideration is ocean meteoroiogy, more particularly as rerates 
to North Atlantic storms, ice, and fog. As regards the storms which traverse, 
or have their origin over, the ocean, the eneral laws attendin their develop- 
ment and moveinent have been fairly we17 determined, and vafuable informa- 
tion and forecasts are furnished for the benefit of foreign and domestic mari- 
time interests. I t  hns also been found possible to furnish information relative 
to the location and movement of ice-fields in the vicinity of the Banks of New- 
foundland. Not the least valuable, in probable results, have been the investi- 
gations made in coniieetion with fog, as encountered in the trans-Atlantic 
routes. Observations made during the past six months, with special reference 
to the denser fog formations over the Bunks of Newfoundland, show that these 
conditions, in every instance reported, have been observed within areas of low 
barometric pressure, and, as a rule, in the eastern quadmiits, considerably in 
advance of the ccntres of the depression. The fact that storms move eastward 
from the North American continent has been established, und it is possible to 
calculate their rate of progression. I t  has been shown bv observation that the 
conditions fuvorable for the development of fo over the hanks  accompany the 
the shift of wind to southerly with the a proaci of cyclonic wens, whereby the 
warm air of more southern latitudes is &awn in contact with the ice-fields and 
cold Arctic currerits. This shift of wind precedes the arrival in these longitudes 
of the centres of low barometer nreas of average strength from one to two 
days. This period, considered with the time occupied by storm-centres hi 
reachin the coast after hnving been locnted over the North American conti- 
nent, nfowu a considerable mar i i i  of time for forecasting the probable pres- 
enco of fog over the I3anks. !he average time occupied by trans-Atlantic 
stcamers between the port of New York and the fiftieth meridian is from three 
to four days, and it is not unrensonnble to anticipate, for the near future, the 
forecasting of fog in the trans-Atlantic routes, not only for cabling, but for the 
benefit of outward-bound steamers. 

water vapor in the atmosphere, 
With regard to the daily period, Saussure, Schubler, Crosse, Quetelet, Dell- 

mann, Secchi, Wislicenus, W. Thomson, Everett, F. Denza, Roiti, and Pal- 
mieri'agree & to the existence of two daily maxima and minima. Most of 
these tend to prove the existence of a strong maximum about the time of sun- 
set or shortly after, and a maximum about noon. Two maxima of less degree, 
and more or less uncertainty, are shown in the morning hours, and two feeble 
minima durin the night. On the other linnd, Mascart found at  Paris but one 
maxinium a n t  minimum, which perhaps may be accounted for by the influences 
of the surrounding great city, and although observations made at Lisbon during 
1877-'78 show but one maximum and minimum, yet we may safely say that, in 
general, there are two maxima and minima daily. 

SauMsure, Schubler, and Crosse have all advanced the statement that a heavy 
formation of dew is always accompanied by a maximum, and that the chief 
maximum occurs at the time of sunset and a secondary one at sunrise, while 
the chief minimum always occurs a t  the time of the greatest heat of the day. 
Quetelet also came to the conclusion that the daily variation was inyersely ns 
the temperature. Dellman fuund that the daily ninximum occurred about the 
time of xniniriium temperature and the minimum electricity with the maximnm 
temperature. There IS also some connection between the electrification and 
the humidity of the air. At times of prolonged dryness the values are less 
variable than nt times of rapid moisture changes; and, in general, we may say 
the electrification of the air varies inversely as the temperature and humidity 
of the air. 

With regard to the eograJhical position of the place of observation, mid ita 
possible influence on t f e  indicntions, we know only that stations near together, 
omitting local influences, will give comparable results. 

It has been known for some time thnt with fog or haze generally a strong 
positive charge was noted, and it is characteristically so with fo s that appear 
early in the morning and which, in lifting, foretell n clear, fine &y. This has 
been often noted. and is mentioned by Beccaria, Ronayne, Henley, Volta, 
Saussure, Crosse, Schiibler, Everett Wislicenus, and was particularly studied 
by Dellman. This may be due to t i e  accumulation of positive electricity by 
the fall in temperature and increase in the fog particles. 

METEOROLOGICAL TABLES. 

Table showing ilte dates of the last snowfaU at stations of the Signal Service, east of the Rocky Mountains, for each winter from 3873-'74 to the winter of 
1886-'86, inclusive. 

- ~ _ - -  
I I 

Winter of- I !  Stntlons 
Districts and statlonn. entablishod, 

[879-'80. 1880-'81. 

Apr. 16 
Apr. rfi  

a 
Apr. 14 
Mur. 19 
Apr.  12 
Apr. 15 

Apr. 13 
Mar. 31 
Apr. 6 
Apr. 6 
JIur. 31 
Mur. 31 
Apr. 6 
Ayr.  4 
Apr. 4 
Apr. 4 
Apr. 4 
n iw.  30 
Nar.  31 

Apr. I 

Fob. 23 
Jun. a5 

Jan.  a4 

Jau .  14 

e 

JUII.  24 

JUU.  14 

e 

e 

18R1-'8a. 
-- . 

nIny 15 
l a y  15 

Aim. IO 
Apr. I I  

Apr. IO 

Blay I 
Apr. 1 1  
Apr. IO 
Blur. aa 
Apr. IO 
nrar. 16 
Mar. I6 
Apr. 1 1  
Apr. a3 
JUII. 4 
Mur. 18 
alar. 15 
Mar. I Z  

Jail. 31 

Jnn. 4 
Jan.  I 

c 
Jnn. 30 
Jan.  30 
Jan.  30 

e 
e 

a 

n1Ry 9 

P 

I874-'75. I884-'85. 

May a 
May a 

Apr. a 
Mar. ag 
Apr. I I  
DIar. ag 

BIny I 
A i r .  ag 
Apr. 15 
Apr. 11 
Aim. ag 
Mnr. aa 
Apr. I I  
Apr. 11  
Ayr.  11 
Apr. IO 
Mar. aa 
Apr. I3 
Ayr. 13 

Mar. a3 
Blur. a3 
Mar. a3 
Jlar. a3 

e 
Mar. a3 

BIar. a3 

n 

e 

8 
e 

1885-'86. 

g;: 'd 
a 

Apr, 8 
Apr.  5 
Apr. 5 
Apr. 5 

Apr. 8 
Apr. 5 
Apr. 4 
Feb. 4 .............. 

I I- 
Apr. ar 
Apr. 14 

Apr. 19 
a 

Mny 12 Apr. 12 
Apr. 19 Apr. 12 

Apr. 17 
Apr. 17 

Apr. a4 

May I 
Dlny I 

Muy I 
Apr. 7 
Apr. 12 
Blur. rg 
Mar a 
Mar: i0 
Blnr. 14 
Mur. ay 
Mnr. 12 
Fob. IO 

Blur. 12 
Jan. 13 

Fcb. a 
Juu.  19 
Mar. 30 

e 
NOT. 20 

e 
blur. 12 

<l 

............. 

............ 

e 

e 
c 

a 
May 5 ............. 
May I 
Yuy I I  

Apr. 30 
Blur. as 
Mar. 24 
Mar. 20 
Mar. ao 
Mar. ao 
Apr. 18 
Mar 30 
Mar. 30 
Fob. 4 , 

a 
Apr. 12 

n h r .  as 
Apr. ai 

Blar. 28 
Mar. a8 
Mar. a8 
Mar. a8 
Mur. a8 
Dlur. a8 
Mar. 30 
Mur. a6 
BIar. a8 
Mar. 16 

.... .. ....... 
Apr. 19 
Apr. 19 

Apr. 18 
Apr. a4 
Apr I 
Apr: ~g 
Apr. 13 
Apr. ig 

Apr. 18 
Apr. IS 
Feb. 7 

Apr. 17 
Apr. 18 

Apr. 4 

............. 

............. ............. 
Apr. 18 ............. 

Mar. 17 ; Apr. 19 
Yuy 15 I Apr. 19 

Apr. 5 i Apr. 19 
Mar. a5 i BLW. 17 
Apr. a4 Apr. 18 
Feb. 26 I Fub. 20 

.............. 
Apr. 4 
BIar. 8 
Mur. 11 
Yar.  8 
Mor. IO 
Apr. 
Mar. I 
Blur. 10 
Fob. 4 
Fob. 4 
Fob. 4 

e 
Fob. a8 
Fob. 4 
Fob. 17 
Jan.  9 

6 

Mur. ao Apr. 13 
Mar. 

ao I Mur. 18 

..............I Fob. 14 
Doc. a7 Fel,. I 
Dcc. a I Fob. ao 

............................ 
Mar. aa Doc. I 
F O ~ .  a ~ Mur. 18 ............................. 

: i :  
.............. I e 

e 
Fob. 3 

Jan. 8 
C 

c 

e 
Jan.  19 

e 
Feb. 17 

e 
e 

e I e  
Mar. 19 ' Jan.  I 

: i :  
Jan.  g Jun. 7 H I ; .  6 


